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Abstract . 

- P o l a r i z a t i o n  measurements and mi l l i s econd  p u l s e  s t u d i e s  

were coni;iriii& i n t e  ?-:arch 1966 durifig the pas+_ apparition, 

Reception cond i t ions  have been much improved by moving t h e  R a d i o  

Observatory t o  i t s  new site. 

The mi l l i second p u l s e  d a t a  has been analyzed and publ ished.  

It has been found t h a t  t h i s  type  of J u p i t e r  r a d i a t i o n  i s  p r i m a r i l y  

a s s o c i a t e d  w i t h  t h e  B and C Sources and it is  thought  t h a t  i n t e r -  

p l a n e t a r y  d i f f r a c t i o n  may be respons ib le .  

C o r r e l a t i o n  and phase observa t ions  have been made a t  18 M c / s .  

in a d d i t i o n  t o  t h e  u s u a l  l e f t -  and right-hand components measured 

a t  this and a t  o t h e r  f requencies .  The records  are s t i l l  being 

analyzed and an approximation technique has  been developed t o  

analyze t h e  l a r g e  q u a n t i t y  of d a t a  involved which, a t  p r e s e n t ,  

has  t o  be handled manually. 

A series of  n o n - s c i e n t i f i c  set-backs has  g r e a t l y  impeded 

t h e  program of spaced- s i t e  observa t ions .  These, hope fu l ly ,  have 

been reso lved  f o r  t h e  1966-7 a p p a r i t i o n ,  however. 

The computer programs f o r  r o u t i n e  a n a l y s i s  of t h e  obse rva t ions  

have been r e f i n e d  and extended. 

which p repa res  an a c t i v i t y  p r e d i c t i o n  c h a r t  us ing  t h e  Io  

c o r r e l a t i o n .  

about 85% s u c c e s s f u l .  

A program has  been w r i t t e n  

P r e d i c t i o n s  dur ing  t h e  1965-66 a p p a r i t i o n  w e r e  
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S-66 beacon s a t e l l i t e  observations are i n  progress and 

local measurement of the integrated e lectron dens i ty  of t h e  

ionosphere i s  now poss ib le .  

Data continues to be edi ted  and microfilmed for the NASA 

Space Science Data Center. 



1. Millisecond Pulse Experiment. 

Baart, Barrow, and Lee have conducted an experiment to 

observe, to identify conclusively, and to study the relationship 

to normal radiation of the very short pulses (less than 5 0  

millisecond) that have been observed in the decametric radiation 

from Jupiter. These have arbitrarily been called I-pulses. 

Observations were made at 14, 16, 18, 22, and 26 Mc/s. Left- 

and right-hand components were measured at 16, 18, and 22 Mc/s. and 

total power observations were made at 14 and 2G Mc/s. A null 

antenna with zero reception in the direction of Jupiter and a 

phase-switched interferometer were used as additional identification 

aids at 18 Mc/s. Considerable attention was given to the problem 

of unambiguous identification of the pulses and also to obtaining 

the best possible overall time characteristics for the equipment 

available. Measurement indicated that pulse durations down to 

7 milliseconds could be detected and their left- and right-hand 

components measured. 

Out of a total of 92 events observed during the past 

apparition, 18 contained a considerable amount of I-pulse 

activity. 

been published. ["Plillisecond Radio Pulses from Jupiter," 

E. E. Baart, C. H .  Barrow, R. T. Lee. Nature, 211, 808 (196611. 

The data has been analyzed and a detailed account has 

The main features of this experiment are:- 

1. Axial ratio measurements (assuming 100% polarization) 
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show t h a t  I -pulse  p o l a r i z a t i o n  is g e n e r a l l y  s imilar  t o  that of . 

the normal r a d i a t i o n .  

2. 

whi le  

are as well shewr? as i n  nnst general observa t ions .  

The main source A peak is not p r e s e n t  i n  t h e  h is togram 

t h e  s u b s i d i a r y  sou rces  B and C and t h e  D n u l l  r e g i o n  

3, A p o s s i b l e  exp laca t ion  is  that r a d i a t i o n  associated 

w i t h  the B and C sou rces  is produced w i t h i n  a s m a l l e r  r e g i o n  t h a n  

t h a t  from source  A and so g i v e s  rise t o  a f i n e r  d i f f r a c t i o n  

p a t t e r n  i n  t h e  i n t e r p l a n e t a r y  medium. I-pulses  may be  p r e s e n t  

a t  one frequency and n o t  a t  another  and t h i s  may be an i n d i c a t i o n  

of t h e  d i f f e r e n t  depths  and hence s i z e s  of t h e  source  r eg ions  

i n  t h e  Jov ian  magnetosphere a t  which t h e  d i f f e r e n t  f r equenc ie s  

are produced. 

4.  So f a r  t h e  Io  c o r r e l a t i o n  appears  t o  be more c l e a r l y  

j n d i c a t e d  for events  con ta in ing  I-pulses  than  f o r  o t h e r  events .  

It is  i n t e r e s t i n g  t o  no te  t h a t  some o t h e r  types  of J u p i t e r  

r a d i a t i o n  a lso show t h e  absence of t h e  main source A.  Examples 

a r e  i n d i c a t e d  i n  F igure  1. While t h e  mi l l i second p u l s e s  a l l  

showed a d e f i n i t e  p o l a r i z a t i o n  there d i d  no t  appear t o  be any 

sys t ema t i c  tendency f o r  e i t h e r  l e f t -  o r  right-handed p u l s e s  t o  

predoninate .  I n  o t h e r  words, t h e  mil l isecond-type p u l s e s  and 

the lef t -handed p o l a r i z a t i o n  nay be independent c h a r a c t e r i s i t c s  

of t h e  B and C sources .  F u r t h e r  s tudy  of t h e  p e c u l a r i t i e s  

of t h e s e  sou rces ,  p a r t i c u l a r l y  a t  low f requencies ,  nay well 

prove t o  be a rewarding approach f o r  t h e  f u t u r e .  (See Sec t ion  8 

on Fu tu re  F l a n s . )  
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2. P o l a r i z a t i o n  Measurement. 

A l l  f o u r  parameters of Jovian r a d i a t i o n  w e r e  measured a t  

18 Mc/s. during t h e  1965-66 appar i t ion .  The overal l  t i m e  

c h a r a c t e r i s t i c s  of the polar imeter  system permi t ted  b u r s t  d u r a t i o n s  . 

of less t han  one secmd t o  be d is t inguished .  Improved statist ics 

could t h e r e f o r e  be obtained,  i f  requi red ,  by i n c r e a s i n g  t h e  

r eco rde r  speed b u t  manual a n a l y s i s  of t h e  r e s u l t i n g  volume of 

data w a s  extremely t i m e  consuming. Norrow and B a r r o w  have 

developed an approximation t.echnique t h e  r e s u l t s  of which have 

been compared wi th  a more complete a n a l y s i s  f o r  selected even t s  

u s ing  normalized d i s t r i b u t i o n  of a x i a l  ra t io  and p o l a r i z a t i o n  

f r a c t i o n .  It has  been found t h a t  t h e  g e n e r a l  form of t h e  

d i s t r i b u t i o n  can be preserved i n  approximation and t h a t  t h e  t i m e  

saved is cons iderable .  

C a l i b r a t i o n  proved t o  be complicated as t h e  po la r ime te r  

d e t e c t o r s *  w e r e  found t o  be midway between l i n e a r  and square- 

l a w  with a low- in tens i ty  threshold .  The best r e s u l t s  so far  have 

been obta ined  by us ing  a leas t  squares  f i t  of t h e  c a l i b r a t i o n  

p o i n t s  on a log-log p l o t  and s t anda rd iz ing  each channel of t h e  

e l e c t r o n i c s  t o  a s e p a r a t e  curve be fo re  each per iod  o f  observa t ion .  

3.  Radio Beacon Sa te l l i t e  Observations, 

Radio beacon s a t e l l i t e  observa t ions  have been  i n i t i a t e d  

i n  order t o  determine m o r e  completely t h e  l o c a l  e f f e c t s  of t h e  

*Custom nade by Aerospace Research Incorporated.  
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terrestrial ionosphere on t h e  J u p i t e r  r a d i a t i o n .  

program is  now underway and some d a t a  has been obtained.  

continuous watch is  to* be e s t a b l i s h e d  d u r i n g  t h e  next  J u p i t e r  

a p p a r i t i o n .  

The o b s e r v a t i o n  

A 

Two satell i tes,  the 1964-64A/BE-B and the 1965-32A/BE-C, 

are t o  b e  monitored a t  Tal lahassee .  

c i r c u l a r  o r b i t s  w i th  nominal a l t i t u d e s  of 1000 k i lome te r s ,  t h a t  

Both satell i tes are i n  near- 

is, above the major p o r t i o n  of t h e  ionosphere. T ransmi t t e r s  

aboard the satell i tes radiation coherent ,  unmodulated, l i n e a r l y  

p o l a r i z e d ,  CI? s i g n a l s  a t  20 Mc/s., 40 M c / s . ,  4 1  M c / s . !  and 

360 M c / s .  

The 40 M c / s .  and 4 1  w/s. t ransmiss ions  a r e  being monitored 

in what is  known as the ' c l o s e l y  spaced frequency method.' If 

the observer  uses  t w o  p l ane  po la r i zed  r ece iv ing  antennas,  one 

for each of t h e  two f r equenc ie s ,  a record w i l l  be obta ined  

showing a p e r i o d i c  f l u c t u a t i o n  of s i g n a l  s t r e n g t h  as t h e  p l ane  of 

p o l a r i z a t i o n  of t h e  r a d i a t i o n  i s  Faraday r o t a t e d  wi th  r e s p e c t  t o  

the antennas.  

f r equenc ie s  

t h e  i n t e g r a t e d  e l e c t r o n  d e n s i t y  t o  be determined. 

The r o t a t i o n  r a t e  is d i f f e r e n t  f o r  t h e  two 

and a comparison of t h e  r e s u l t i n g  r eco rds  allows 

4 ,  Computing. 

A p r e d i c t i o n  program has  been w r i t t e n  u t i l i z i n g  the Ia 

c o r r e l a t i o n  e f f e c t .  Typ ica l  ou tputs  from t h e  program f o r  

December, 1 9 6 6  a r e  shown i n  Figures  2 and 3. 

I n  t h e  c h a r t ,  t h e  ' X ' s  r ep resen t  t h e  Universa l  T i m e s  of 
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coincidence of Io p o s i t i o n s  between 70" - 110" and System I11 

l ong i tudes  between 100" - 180". 

T i m e s  of co inc idences  of Io p o s i t i o n s  between 220" - 260" and 

System I11 l ong i tudes  between 210" - 350O. 
t h e  graph gives t h e  e x a c t  Universal  T i m e s  of t h e  co inc idences ,  

The ' 0 ' s  r e p r e s e n t  t h e  Universa l  

The table fo l lowing  

The s t anda rd  his togram program has been r e w r i t t e n  t o  expand 

the q u a n t i t y  of data it is capable of handl ing  and t o  p r e s e n t  

t h e  r e s u l t s  g raph ica l ly .  

histograms of occurrence p r o b a b i l i t y  ve r sus  t h e  d e p a r t u r e  of t h e  

A l s o  t h e  program w i l l  now produce 

moon Io f r o m  s u p e r i o r  g e o c e n t r i c  conjunct ion.  

5 .  Edi t ing  of Records for  Microfilming. 

Nicrofilm copies  of a l l  records  are being supp l i ed  t o  t h e  

NASA Space Sc ience  D a t a  Center,  

copied i n  August, 1965. 

have been eciited f o r  microfilming:- 1962, 1963, and 1965-66 

slow-speed r eco rds ,  and Brush high-speed records  f r o m  1962, 

1963, and 1 9 6 4  p o l a r i z a t i o n  observat ions.  

The l a s t  ba t ch  of d a t a  w a s  

S ince  t h a t  t i m e  t h e  fol lowing records 

Very high-speed Brush record ings ,  made dur ing  t h e  1965-66 

a p p a r i t i o n  of J u p i t e r  a t  Tal lahassee  i n  t h e  course  Jf t h e  I -pulse  

experiment,  p r e s e n t  somewhat of a problem fo r  copying. 

p o s s i b i l i t y  of copying t h e s e  cont inuously on 1 6  rm. novie  f i l m  

is  being i n v e s t i g a t e d .  

The 

Another "Catalogue of J u p i t e r  A c t i v i t y " . w i l l  be prepared,  i n  

due course,  f o r  observa t ions  made i n  1965 through 1967.  
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6, Spaced-Site Observations.  

The North-South l i n e  of s t a t i o n s  has  produced data i n  bo th  

t h e  1964-5 and 1965-6 a p p a r i t i o n s .  However, t h e  obse rva t ions  

r e q u i r e d  have ye t  t o  be achieved. During t h e  first a p p a r i t i o n  

funds w e r e  n o t  a v a i l a b l e  f o r  high-speed r eco rde r s  at any statfor; 

and al though simultaneous observa t ions  w e r e  ob ta ined  it was n o t  

possible t o  say anything about  t he  b u r s t  s t r u c t u r e s  seen  a t  each 

site. During t h e  second a p p a r i t i o n  a s m a l l  high-speed r e c o r d e r  

w a s  added t o  each s t a t i o n  b u t  var ious  set-backs occurred which 

prevented a l l  f ive  s t a t i o n s  being act ive a t  any one t i m e  throughout  

t h e  per iod.  These w e r e : -  

Trondheirn, Norway - snowstorms 6amaged antenna on two occas ions  

Valencia ,  Spain - High-speed r eco rde r  d e l i v e r e d  la te  and 
f u r t h e r  delayed i n  customs u n t i l  about 
the l a s t  two weeks of observa t ions .  

Ibadan, Nigeria - High-speed recorder  motor b u r n t  o u t  i n  
first week of use. Repaired l o c a l l y ,  
u n s a t i s f a c t o r y  ope ra t ion  and then  burn t  
o u t  again. N o t  a v a i l a b l e  f o r  aiiy of 
appa r i t i on .  

Grahamstown, 
South Af r i ca  - Bush f i r e  damaged f e e d l i n e s  and antenna. 

S t .  Osyth,England - Operated cont inuously throughout  appa r i t i on .  

I t  is hoped t h a t  a l l  s ta t ions  w i l l  be p rope r ly  o p e r a t i v e  f o r  

a l l  of the coming a p p a r i t i o n .  Local d i r e c t o r s  have a l r eady  been 

advised  of s l i g h t  r o d i f i c a t i o n s  and improvements t o  technique and 

have been asked t o  r e q u e s t  replacements,  etc.,  i n  good t i m e .  

Observations are t o  s t a r t  on October 1, 1966.  

As our  f i r s t  i n t e r e s t  is i n  i n d i v i d u a l  even t s  observed 
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s imul taneous ly  and under s tandard ized  observing cond i t ions  r a t h e r  

than long pe r iod  statist ics,  t h e  p r e d i c t i o n  system is t o  be used 

du r ing  the coming a p p a r i t i o n .  Trondheirn, St. Osyth, and 

G r a h a m s t o w n  (which have proved t o  be t h e  most e f f i c i e n t l y  opera ted  

s t a t i o n s  so f a r )  w i l l  cont inue  to observe  t h e  e n t i r e  pe r iod ,  

Ibadan and Valencia ,  however, w i l l  observe only  on p r e d i c t e d  

n igh t s .  

e x t e n t ,  

Th i s  w i l l  a lso h e l p  to conserve o p e r a t i n g  funds t o  some 

7 ,  D i f f i c u l t i e s .  

The problems encountered i n  the spaced- s i t e  experiment have 

a l r e a d y  been o u t l i n e d  i n  Sec t ion  6 .  

project has  been cons iderably  delayed by i t s  d e a l i n g s  w i t h  Aerospace 

Research, Inc., who manufactured t h e  p o l a r i m e t e r  electronics and 

t h e  phase-switches and supp l i ed  two r i o n e t e r s ,  Del ivery d a t e s  

of t h e  custom made equipment were s e v e r a l  months l a t e  and only 

one of seven i t e n s  ordered a r r i v e d  i n  p e r f e c t  o p e r a t i o n a l  order. 

I n  some cases  t h e  f a u l t s  were r e l a t i v e l y  s m a l l ,  i n  n o s t  ca ses  

they  i n d i c a t e d  inadequate  check-out procedures  p r i o r  t o  shipment. 

I n  a d d i t i o n  t o  t h e s e ,  t h e  

The c o r r e c t i o n  of t h e s e  f a u l t s  by Aerospace has  Froved t o  be a 

t ine consuming bus iness .  and t h e  t w o  rioneters are s t i l l  i n o p e r a t i v e .  

The s e r v i c e  provided by t h e  manufacturers has  n o t  been impressive.  
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8, Futu re  Plans.  

The mi l l i s econd  p u l s e  exper inent  has  provided some i n t e r e s t i n g  

and provocat ive  r e s u l t s  dur ing  t h e  p a s t  a p p a r i t i o n .  An obvious 

ex tens ion  of t h i s  experiment would be t o  imFrove t h e  o v e r a l l  t ine  

resoi-utioii ai,< LL i - c ~ u l d  easi ly  he achieved by t h e  u s e  of a 

high-speed camera wi th  an o s c i i l o s c o p e  d i s p l a y  of t h e  p u l s e s .  

Using a d u a l  beam o s c i l l o s c o p e  it should be p o s s i b l e  t o  photograph 

t h e  left- and right-hand components of I -pulses  down t o  less than  

1 mi l l i s econd  i n  dura t ion .  

of J u p i t e r .  

of experiment would be p r o f i t a b l e  i n  t e r m s  of t i m e  involved i n  

a n a l y s i s  and information produced, un le s s  t h e  e n t i r e  process 

could  be  automated. 

however, be very i n t e r e s t i n g  t o  study. 

This  would be e n t i r e l y  new i n  t h e  s tudy  

It is  doub t fu l  i f  lenqthy s t a t i s t i c s  from t h i s  t ype  

Sample-s from r e p r e s e n t a t i v e  even t s  would, 

The p l a n e t  Sa turn  is beginning t o  move t o  a more n o r t h e r l y  

d e c l i n a t i o n  and w i l l  soon be observable  w i t h  t h e  Arecibo r a d i o  

t e l e scope .  

as w e l l  a s  t h e  f a c t  t h a t  Sa tu rn  h a s  on one or two occas ions  been 

suspec ted  by s e v e r a l  d i f f e r e n t  workers of r a d i a t i n g  a t  decameter- 

I n  view of t h e  many s i m i l a r i t i e s  of J u p i t e r  and Saturri, 

wave f r equenc ie s ,  it wocld be important t o  s tudy  t h l s  p l a n e t  

wi th  a s e n s i t i v e  antenna system i n  an a t tempt  t o . i d e n t i f y  such 

emission conclus ive ly .  It has  been shown by Stone,  Alexander, 

and Erickson us ing  t h e  Clark Lake 26.3 i4c/s. antenna t h a t  i nc reased  

s e n s i t i v i t y  g i v e s  rise t o  a s p e c t a c u l a r  i n c r e a s e  i n  t h e  amount 

of Jovian  a c t i v i t y  observed. 



Consequently,' t e n t a t i v e  arrangements have been made t o  

conduct a sea rch  f o r  radio emissions from Sa tu rn  a t  t h e  Arecibo 

Ionospher ic  Observatory when Sa turn  is  w e l l  p laced  f o r  n ight - t ime 

observa t ion .  J u l y ,  August, and September of 1967 would be t h e  

n e x t  occasion. I n t e r f e r e n c e  f r o m  a neighboring power-line has  

been causing some t r o u b l e  at A r e c i b o  recentjy biit phris  h ~ v c  beer! 

made t o  r e p l a c e  t h e  p r e s e n t  i n s u l a t o r s  -on t h e  l i n e  and o b s e r v a t i o n s  

should  be  p o s s i b l e  when t h i s  has  been done. 

The St. Osyth s t a t i o n  i n  England is p a r t i c i p a t i n g  i n  an 

experiment w i t h  Hewish's group at Cambridge Un:.versity. An 

a t t empt  i s  being made t o  s tudy  t h e  motion of  t h e  i n t e r p l a n e t a r y  

medium by spaced- s i t e  obse rva t ions  a t  81 Mc/s. Three an tenaas ,  

a long a roughly e q u i l a t e r a l  t r i a n g l e  of s i d e  approximately 

65 m i l e s ,  a r e  being used s imultaneously t o  monitor 3C48, The 

data is  t r a n s m i t t e d  by te lephone  l i n e s  t o  t h e  Mullard Radio 

Observatory a t  Canbridge. There is a l s o  a convent iona l  c h a r t  

record made a t  each s t a t i o n .  The antenna s e n s i t i v i t y  i s  about 

20 x 10'*6 wats,  EI-*.(c/s)-~ and consists of 108 d i p o l e s  connected 

i n  t h e  form of a phase-switched g r a t i n g  system. 

Gruber (Rhodes Unive r s i ty )  has r e c e n t l y  made t h e  p r e d i c t i o n *  

t h a t  harmonics e x i s t  i n  J u p i t e r  r a d i a t i o n  a t  18,  2 3 ,  36. , . M c / s . ,  

etc. 

H i g h  A l t i t u d e  Observatory d a t a  during t h e  past  f i v e  yea r s .  

81  Nc/s. i s  a h ighe r  harmonic i n  t h i s  series. I t  is proposed, 

t h e r e f o r e ,  t o  n o n i t o r  J u p i t e r  with the  S t .  Osyth 81 Mc/s. antenna 

This is based upon a s t a t i s t i c a l  s tudy  of h i s  own and t h e  

*Ph,D. Thes i s ,  Rhodes Univers i ty  and paper  s u b m i t t e d  t o  t h e  
As t rophys ica l  Jou rna l  , 
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dur ing  t h e  coming appa r i t i on .  

t h a t  t h e  f r i n g e  system of t h e  antenna i s  such t h a t  only abou t  

10  minutes of observing t i m e  i s  available each n igh t .  A l s o  

t h a t ,  according t o  Gruber, even harmonics arc more f a v o r a b l e  

I t  should be po in ted  o u t ,  however, 

i;ha-l add z i ~ ~ , : c 2 i c s ~  However, it is  f e l t  t h a t  t h e  oppor tun i ty  

t o  use  such a s e n s i t i v e  system on J u p i t e r  should n o t  be missed. 

.Resch has  worked a t ’ C l a r k  Lake Radio Observatory d u r i n g  t h e  

sunmer and wi th  Erickson (Univers i ty  of  Maryland) has  cons t ruc t ed  

a l a r g e  fringe-sweeping 80 d i p o l e  antenna a t  26.3 i4c/s. T h i s  i s  

t o  be used i n  an a t tempt  t o  d e t e c t  motion of t h e  Jovi,an sou rce  

across t h e  d i s c  and solar  emission dur ing  f l a r e  a c t i v i t y .  Resch 

also hopes t o  b e  able t o  measure t h e  emission v e l o c i t i e s  of t h e  

p a r t i c l e s  dur ing  f l a r e  a c t i v i t y .  Th i s  i s  an  ex tens ion  of t h e  

s tudy of Solar -Jupi te r  r e l a t i o n s h i p s  conducted fo r  h i s  H.S. Thesis .  

This  p r o j e c t  is being undertaken w i t h  t h e  Univers i ty  of Maryland 

who have sponsored t h e  antenna. 

A proposa l  has  been submitted t o  t h e  Nat iona l  Sc ience  

Foundation f o r  an  equipment g r a n t  t o  e n a b l e  t h e  J u p i t e r  b u r s t  

d a t a  t o  be d i g i t i z e d  and analyzed by the-computer  wi thout  t h e  

in t e rmed ia t e  manual procedure a t  p r e s e n t  necessary.  The r e s u l t  

of t h i s  proposa l  i s  not: l i k e l y  to  be known f o r  some t i m e  y e t .  

As an  i n t e r i m  measure a four- t rack Sanborn FM magnetic d a t a  

recorder  has  been purchased from Grant Funds, i n s t e a d  of  fur t l ‘e r  

I 

high-speed pen r eco rde r s ,  so t h a t  po la r ime te r  d a t a  may be s t o r e d  

on t a p e  and hope fu l ly  d i g i t i z e d  i n  t h e  f u t u r e ,  e i t h e r  a t  Ta l l ahassee  

or with borrowed f ac i l i t i e s  elsewhere. 



9. P u b l i c a t i o n s  February 1, through J u l y  31, 1966. 

"Mill isecond Radio Pulses  from Jup i t e r . "  
Baart, E. E., B a r r o w ,  C. H . ,  Lee, R. T. 
Nature, - 211 ,  8 0 8  (1966) .  

"Mill isecond Pu l ses  i n  J u p i t e r  Radiation." 
Baart ,  E. E., B a r r o w ,  C. H . ,  Lee, R. T. 
AstrOn. J. I 1  3 1 1  ~ L U W I .  

(Abstract) 

-- --- r i n c c \  -' 
"A Study of t h e  Mil l isecond Pulses  Contained i n  t h e  
Radiat ion from J u p i t e r .  " 
Lee, R. T. 
M.S. Thes i s ,  F l o r i d a  S t a t e  Univers i ty ,  J u l y  1966. 

" P o l a r i z a t i o n  of t h e  J u p i t e r  Radiation." (Abstract) 
Barrow, C. H a , .  Baart, E. E., Morrow, D. P. 
Proceedings of t h e  URSI-USNC Meeting, Washington, D 

Decametric 

C., April 1966. 

"A Catalogue of J u p i t e r  A c t i v i t y ,  1961-1964." (Abstract) 
M o r r o w ,  D o  P a  and Barrow, C. H .  
B u l l e t i n  o f - t h e  American Phys ica l  Soc ie ty ,  S e r i e s  11, - 11, 512 ( 1 9 6 6 ) .  

"Solar -Jupi te r  Rela t ionships  . " (Abstract)  
Resch, G. M. and Sarrow, C. H. 
B u l l e t i n  of t h e  American Phys ica l  Soc ie ty ,  S e r i e s  11, - 11, 512 (1966). 

"Some C h a r a c t e r i s t i c s  of t h e  B and C Sources of Jovian  Decametric 
Rad ia t ionon  
Barrow, C. H. and Baart, E. E. 
Astron. J. (Abstract i n  p r e s s ) ,  

Talks  Given During t h e  Period. 

" P o l a r i z a t i o n  of t h e  J u p i t e r  Radiation." 
Barrow, C. H . ,  Baar t ,  E.  E.,  Morrow, D. P. 
URSI-USNC Meeting, Washington, D o  C. , A p r i l ,  1966.  

'Mill isecond Pulses  i n  J u p i t e r  Radiation. " 
B a a r t ,  E. E., Barrow, C.. Ha, Leet  R. T. 
American A s t r o n o m i c a l  Soc ie ty  Meeting, Hanpton, V i r g i n i a ,  March, 1966.  

"Sone C h a r a c t e r i s t i c s  of t h e  B and C Sources of Jov ian  Decametric 
Radiat ion.  
Barrow, C. €I ,  and Baar t ,  E. E. 
American A s t r o n o m i c a l  Soc ie ty  iileeting,Ithaca, N . Y . ,  J u l y ,  1966 .  
(Read by t i t l e  a s  A i r l i n e s  s t r i k e  prevented a t tendance  by a u t h o r s ) ,  

Three papers  presented a t  t h e  F lo r ida  Acadeiny of Sc iences  Meeting, 
S t  Pe te rsburg  , Flo r ida ,  bfarch, 19 66. 
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"Progress Report on J u p i t e r  Observations for  F l o r i d a  S t a t e  Universi ty . '  
Hyde, F. W, 
B r i t i s h  A s t r o n o m i c a l  Assoc ia t ion  Meeting, London, England, May, 1966. 

"Progress i n  t h e  Observations of Jup i t e r . "  
Hyde, F. W. 
"Sky a t  Night Programme," (ed. P. Moore) 
BBC-Television, London, England, January 1966. 
( N o t  p rev ious ly  reported.)  

'Progress i n  Radio Astronomy." 
Hyde, F. W. 
Colloquim, Southend College of Technology, England. 
January,  1966. (Hot p rev ious ly  repor ted) .  

I n  Prepara t ion .  

"Measurenent of Four Parameters of Polar iza t ion ."  
Morrow, D. P. 
M,S. Thes is ,  F l o r i d a  S t a t e  Universi ty .  

'The B and C Spurces on J u p i t e r .  " 
B a r r o w ,  C. H ,  and Baart ,  E. E. 
Letter t o  be  submit ted t o  Nature. 

Paper f o r  j o i n t  S.E.A.P.S./A.P.S. Eleeting, 
Nashvi l le ,  Tennessee, December, 1966.  

10. Personnel.  

D r .  E. E. Baart r e tu rned  to South 'Afr ica  i n  June, 1966.  

Labora tor ie ingenior  I. Halvard Torgersen has  been appointed t o  

a Research Assoc ia tesh ip  f o r  t h e  Academic Year 1966-7. H e  is 

to a r r i v e  during August. 

Tronciheim s t a t i o n  f o r  t h e  p a s t  two years .  

M r .  Torgersen has opera t ed  t h e  

There are seven graduate  s tuden t s  p r e s e n t l y  working on t h e  

p r o j e c t ,  Two of these are Ph.D. candida tes ,  f o u r  are I4.S. 

candida tes  and one  is  employed as Computer Prograrmer whi le  being 

an M.S. cand ida te  i n  Mathematics. Resch r ece ived  t h e  degree  of 

. 
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M.S. i n  December, 1965.. Lee  and Morrow hope t o  receive M.S. 

degrees  i n  August, 1966. Morrow is w r i t i n g  a n  account of t h e  four-  

parameter po la r ime te r  experiment and is e s t a b l i s h i n g  a compromise 

procedure f o r  examining t h e  v a s t  amount of d a t a  on the r eco rds  

and t r a n s f e r r i n g  t h i s  in format ion  t o  computer cards. 

The P r i n c i p a l  I n v e s t i g a t o r  i s  also a c t i n g  as E x t e r n a l  Examiner 

for Mr. Go M. Gruber 's  Ph.D. examination a t  Rhodes Un ive r s i ty ,  

South A f r i c a .  

I. Personnel  Working on t h e  Grant. 

(A.) Tal l ahassee  

C. H. B a r r o w ,  A s s i s t a n t  P ro fes so r  and 
P r i n c i p a l  I n v e s t i g a t o r .  

*E. E. B a a r t ,  V i s i t i n g  Carnegie Fellow. 

Graduate A s s i s t a n t s  

L. Capone 
R. T. L e e  
D. P. Morrow 
G. M. Resch 
D. L. Thompson 
J, R. W i l l i a m s  
J, D. Merritt . 

B. L, Brown, Secretary 

Undersraduate A s s i s t a n t s  

*Go R, Adcock, *C. Beagles, Bo DOW, C. Falaney, 
*R. Gingras,  *J. Herr, L, Joer i s ,  D. Munro, 
B. Rosenblatt, C. Hurst, J. Van P e l t .  

*Terminated dur ing  t h e  period. 

i 
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(€3.) St .  Osyth 

E'. W. Hyde, Radio Engineer and Director of S t .  Osyth 
S t a t i o n  (Self  supported)  . 
Technical  A s s i s t a n t s  I 

t %. Cooper 
R. Hawkins 

J. S l a t t e r  
p. Lu&b.;rg 

D. C r o s s w e l l ,  Part-t ime s e c r e t a r y  

11. Personnel  Associated wi th  the  P ro jec t .  - 
(A.) Grahamstown, South Af r i ca  

E. E. Baar t ,  Sen io r  Lec turer  in Physics  and 
Director of Radio Astronomy. 

G. M. G r u b e r ,  Lec tu re r  i n  Physics  
P. J. Harvey, Graduate A s s i s t a n t  
P. Terry,  Graduate A s s i s t a n t  

(B.) Local Supervisors  fcr t h e  1965 spaced-s i te  o t s e r v a t i o n s .  

S. E. Okoye, Lec tu re r  i n  Physics ,  Un ive r s i ty  of Ibadan. 

J. Cata la ,  P ro fes so r  of Physics ,  Univers i ty  of Valencia,  

H. Torgersen, Engineer, Technical  Univers i ty  of 
Trondheirn. 

p.. W. H. PJright,  P ro fes so r  of Physics ,  Un ive r s i ty  of 
the West I n d i e s  . 

Groups of from 3 t o  5 undergraduate  a s s i s t a n t s  were employed 

on t h e  Grant a t  St. Osyth, Ibadan, Valencia,  Trondheim, and 

Grahamstown dur ing  t h e  pe r iod  September 1, 1955 through 

February 28, 1966.  


